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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a drive recorder that employs a single camera 
to monitor 360 degrees around a vehicle and, should an accident occur, provides a 
record of conditions surrounding the vehicle when the accident occurs to permit 
identification of a correct cause of the accident. 

SOLUTION: This drive recorder includes an all-direction vision sensor (HyperOmni 
Vision) 12 that is installed so that it can observe 360 degrees around the vehicle as 
well as the driver. The HyperOmni Vision 12 includes a hyperbolic mirror 8 which is 
mounted perpendicularly facing downward and a camera 4 whose visual line is aligned 
with the center axis of the hyperbolic mirror 8 and which is mounted perpendicularly 
facing upward. The drive recorder further includes an A/D converter 40 that receives 
analog outputs from the camera 4, a monitor 48 that displays the image pictured by 
the camera 4, and a recording device 42 that records image data output from the 
camera 4, together with vehicle speed, brake condition, yaw rate, acceleration, and 
steering condition and the like. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The drive recorder which is arranged in the location which has one camera 
****(ed) by the car, said camera, and predetermined relation, is connected to a 
condensing means to condense the image of an omnidirection to said camera, and said 
camera, and contains the recording apparatus which records said image. 
[Claim 2] Said recording device is a drive recorder according to claim 1 which is 
connected to said camera and said transit situation output means, and contains the 
equipment which matches and records said image and said transit situation, including 
further a transit situation output means to output the transit situation of said car. 
[Claim 3] The drive recorder according to claim 1 or 2 which is connected to said 
camera and contains further the monitoring device which displays the output of said 
camera. 

[Claim 4] Said condensing means is a drive recorder according to claim 1 to 3 which is 
arranged in the location which has said camera and predetermined relation, and 
contains the mirror which makes the convex side of body of revolution a mirror plane. 
[Claim 5] Said mirror is a drive recorder according to claim 4 which is a hyperboloid 
mirror. 

[Claim 6] Said condensing means is a drive recorder containing said camera and the 
fish-eye lens arranged in the location which has predetermined relation according to 
claim 1 to 3. 

[Claim 7] A condensing means to be arranged in the location which has one camera 
****(ed) by the car, said camera, and predetermined relation, and to condense the 
image of an omnidirection to said camera, The image processing system which 
changes said image which is connected to said camera and outputted from said 
camera according to the approach which was able to be defined beforehand, The 
insurance operation support system which is connected to said image processing 
system and contains the recording device which records said image changed 
according to said approach defined beforehand, and the monitoring device which 
displays said image which was connected to said image processing system and 
changed according to said approach defined beforehand. 

[Claim 8] Said recording device is an insurance operation support system according to 
claim 7 which is connected to said image processing system and said transit situation 
output means, and contains the equipment which matches and records said image 
changed according to said approach defined beforehand, and said transit situation, 



including further a transit situation output means to output the transit situation of 
said car. 

[Claim 9] A condensing means to be arranged in the location which has one camera 
****(ed) by the car, said camera, and predetermined relation, and to condense the 
image of an omnidirection to said camera, A front environmental recognition means to 
connect with said camera and to recognize the front environment of said car from the 
output of said camera, A driver condition recognition means to connect with said 
camera and to recognize the condition of a driver from the output of said camera, The 
insurance operation support system which is connected to said front environmental 
recognition means and said driver condition recognition means, and includes an 
alarm-output means to output a predetermined alarm, according to the output of said 
front environmental recognition means and said driver condition recognition means. 
[Claim 10] Said driver condition recognition means is an insurance operation support 
system including a means to be connected to said camera, to recognize that said 
driver is dozing from the output of said camera, and to output a nap signal according 
to claim 9. 

[Claim 11] A condensing means to be arranged in the location which has one camera 
****(ed) by the car, said camera, and predetermined relation, and to condense the 
image of an omnidirection to said camera, A front environmental recognition means to 
connect with said camera and to recognize the front environment of said car from the 
output of said camera, A driver condition recognition means to connect with said 
camera and to recognize the condition of a driver from the output of said camera, The 
insurance operation support system which is connected to said front environmental 
recognition means and said driver condition recognition means, and includes the 
transit control means which performs transit control of said car body according to the 
output of said front environmental recognition means and said driver condition 
recognition means. 

[Claim 12] Said driver condition recognition means is an insurance operation support 
system including a means to be connected to said camera, to recognize that said 
driver is dozing from the output of said camera, and to output a nap signal according 
to claim 1 1. 

[Claim 13] Said transit control means is an insurance operation support system 
according to claim 11 or 1 2 which is connected to said front environmental recognition 
means and said driver condition recognition means, and includes the brake control 
means which controls a brake according to the output of said front environmental 
recognition means and said driver condition recognition means. 

[Claim 14] Said transit control means is an insurance operation support system 
according to claim 11 or 1 2 which is connected to said front environmental recognition 
means and said driver condition recognition means, and includes the steering control 
means which controls a steering according to the output of said front environmental 



recognition means and said driver condition recognition means. 

[Claim 1 5] A condensing means to be arranged in the location which has one camera 
****(ed) by the car, said camera, and predetermined relation, and to condense the 
image of an omnidirection to said camera, A circumference environmental recognition 
means to connect with said camera and to recognize a surrounding environment, The 
insurance operation support system which is connected to a transit situation output 
means to output the transit situation of said car, and said circumference 
environmental recognition means and said transit situation output means, and includes 
an alarm-output means to output a predetermined alarm, according to the output of 
said circumference environmental recognition means and said transit situation output 
means. 

[Claim 16] A condensing means to be arranged in the location which has one camera 
****(ed) by the car, said camera, and predetermined relation, and to condense the 
image of an omnidirection to said camera, A circumference environmental recognition 
means to connect with said camera and to recognize a surrounding environment, The 
insurance operation support system which is connected to a transit situation output 
means to output the transit situation of said car, and said circumference 
environmental recognition means and said transit situation output means, and includes 
the transit control means which performs transit control of said car body according to 
the output of said circumference environmental recognition means and said transit 
situation output means. 

[Claim 17] Said transit control means is an insurance operation support system 
according to claim 16 which is connected to said circumference environmental 
recognition means and said transit situation output means, and includes the brake 
control means which controls a brake according to the output of said circumference 
environmental recognition means and said transit situation output means. 
[Claim 18] Said transit control means is an insurance operation support system 
according to claim 16 which is connected to said circumference environmental 
recognition means and said transit situation output means, and includes the steering 
control means which controls a steering according to the output of said 
circumference environmental recognition means and said transit situation output 
means. 

[Claim 19] The insurance operation support system according to claim 15 to 18 which 
is connected to said circumference environmental recognition means and said transit 
situation output means, and contains further the recording device which records the 
output of said circumference environmental recognition means and said transit 
situation output means. 

[Claim 20] Said condensing means is an insurance operation support system 
according to claim 7 to 19 which is arranged in the location which has said camera and 
predetermined relation, and contains the mirror which makes the convex side of body 



of revolution a mirror plane. 

[Claim 21] Said mirror is an insurance operation support system according to claim 20 
which is a hyperboloid mirror. 

[Claim 22] Said condensing means is an insurance operation support system 
containing said camera and the fish-eye lens arranged in the location which has 
predetermined relation according to claim 7 to 19. 

[Claim 23] A condensing means to be arranged in the location which has one camera 
****(ed) by the car, said camera, and predetermined relation, and to condense the 
image of an omnidirection to said camera, A suspicious person decision means to 
judge whether it connects with said camera and a suspicious person is near the car, 
An entrainment decision means to judge whether there are those who were connected 
to said camera and have taken the car, A physical operation decision means to judge 
whether the physical operation is added to said car, An alarm judging means to judge 
whether it connects with said suspicious person decision means, said entrainment 
decision means, and said physical operation decision means, and an alarm is outputted 
according to the output of said suspicious person decision means, said entrainment 
decision means, and said physical operation decision means, Anti-theft system which 
is connected to said alarm judging means and includes an alarm-output means to 
output a predetermined alarm, according to the output of said alarm judging means. 
[Claim 24] Said physical operation decision means is anti-theft system including a car 
oscillating decision means to judge whether vibration is added to said car according to 
claim 23. 

[Claim 25] Said physical operation decision means is anti-theft system including a 
locking condition decision means to judge the locking condition of said car according 
to claim 23. 

[Claim 26] Anti-theft system according to claim 23 to 25 which is connected to said 
camera and contains further the recording device which records said image. 
[Claim 27] Said recording device is anti-theft system according to claim 26 which is 
connected to said camera and said suspicious person decision means, and contains 
the equipment which records the output of said image and said suspicious person 
decision means. 

[Claim 28] Said recording device is anti-theft system according to claim 26 which is 
connected to said camera and said physical operation decision means, and contains 
the equipment which records the output of said image and said physical operation 
decision means. 

[Claim 29] Said recording device is anti-theft system according to claim 26 which is 
connected to said camera, said suspicious person decision means, said entrainment 
decision means, said physical operation decision means, and said alarm judging means, 
and contains the equipment which records the output of said image and said 
suspicious person decision means, said entrainment decision means, said physical 



operation decision means, and said alarm judging means. 

[Claim 30] Said condensing means is anti-theft system according to claim 23 to 29 
which is arranged in the location which has said camera and predetermined relation, 
and contains the mirror which makes the convex side of body of revolution a mirror 
plane. 

[Claim 31] Said mirror is anti-theft system according to claim 30 which is a 
hyperboloid mirror. 

[Claim 32] Said condensing means is the anti-theft system containing said camera 
and the fish-eye lens arranged in the location which has predetermined relation 
according to claim 23 to 29. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] especially this invention relates to the drive recorder which 
memorizes the image which picturized and picturized the 360 perimeters (it is called 
"omnidirection" by this detail letter.) image with one camera, the insurance operation 
support system which supports the safety operation of a driver from the picturized 
image, and the anti-theft system which can prevent the theft of a car from the 
picturized image about the drive recorder, the insurance operation support system, 
and anti-theft system of a car. 
[0002] 

[Description of the Prior Art] Aiming at implementation of the road transportation 
system of the next generation safe, comfortable in recent years, and efficient, ****** 
is promoting researches and developments of ITS (Intelligent Transport Systems) 
which is a national project from each position. As one field of ITS, development of the 
insurance operation support system aiming at operation exchange of a driver is also 
furthered. Based on the information acquired by mounted sensors, such as a CCD 
camera, and the information offered from an infrastructure side by communication link 
between highway and vehicle, to a driver, risk warning is emitted or this insurance 
operation support system performs operation assistance. 

[0003] As an example, the insurance operation support system whose artificer of the 
invention in this application is one joint inventor is indicated in detail by "temple Kubo 
AHS insurance transit system development-" and SEI technical review No. 
151 pp.47-52(1997)." With reference to drawing 21 , the camera 4 installed in the front 
face of a car 14 picturizes a self-vehicle front image with this insurance operation 
support system. The picturized image is processed in the image-processing section 



(not shown), and recognition of a precedence car, a transit way, and a road sign 18 is 
performed. Risk warning and operation assistance are performed according to a 
recognition result. Thereby, a driver (not shown) can perform insurance transit. 
Moreover, the image picturized with the camera 4 is recorded on a recording device 
(not shown). For this reason, even if it is the case where accident should happen, it 
becomes easy to trace the cause of accident. 

[0004] moreover "Toshio Ito et.al, "Ominidirectional Vision Sensor for Intelligent 
Vihicles", and 1998 IEEE International To Conference on Intelligent Vehicles and 
pp.365-370" Crew's number is detected from the image which picturized and 
picturized the image of the omnidirection besides in the car combining a fish-eye lens, 
or a hyperboloid mirror and a camera, or the system which changes the picturized 
image into the image of a driver which does not have distortion so that it may be 
legible is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned 
insurance operation support system, the visual field field of a camera 4 is limited 
ahead of the car 14. For this reason, the condition of a driver cannot be supervised 
but the timing of risk warning or operation assistance may be overdue. For example, 
even if the driver is dozing off while driving, risk warning etc. cannot be performed until 
it begins meandering operation. 

[0006] On the other hand, if the condition of a driver can be supervised, risk warning 
etc. can be performed before a meandering start up, and it can be safely run more by 
the driver. Although what is necessary is just to form the camera for a driver monitor 
further in order to supervise the condition of a driver, the number of a camera 
becomes two sets. For this reason, a manufacturing cost will become large. Moreover, 
in order to carry out the real-time operation of the image of two sheets picturized 
with two cameras, it will be necessary to make the engine performance of the 
image-processing section higher, and a manufacturing cost will become large similarly. 
[0007] Moreover, in an above-mentioned insurance operation support system, 
although the image ahead of a car 14 is recorded on the recording apparatus, the 
image of the side and back and the image of a driver are not recorded. For this reason, 
a case as other cars clashed from behind from the side or back, and when the driver is 
dozing off while driving, it becomes difficult to study that accident cause. 
[0008] Furthermore, in the system currently indicated by "Toshio Ito et.al, 
"Ominidirectional Vision Sensor for Intelligent Vihicles", 1998 IEEE International 
Conference on Intelligent Vehicles, and pp.365-370", a driver can change the image of 
an omnidirection so that it may be legible. However, from the image, obstructions, 
such as the other car, are discovered and it is not indicated about a technique which 
controls operation automatically. 

[0009] By two above-mentioned systems, in the condition that people are not on the 



car, even if it is the case where a suspicious person tends to steal the object in a car, 
it cannot be prevented further again. 

[0010] It is offering the drive recorder which was made in order that a ****'s might 
solve this invention, the purposes can supervise the omnidirection of a car with one 
camera, can grasp the situation of not only the car front but the side and back, and 
the situation of a driver even if it is the case where accident should happen, and can 
study an accident cause correctly. 

[0011] Even if it is the case where accident should happen, other purposes of this 
invention are offering the insurance operation support system which can grasp the 
situation of not only the car front but the side and back, and can study an accident 
cause correctly, while supporting the safety operation of a driver by changing and 
showing the legible image of a driver the image which picturized the image of the 
omnidirection of a car and was picturized with one camera. 

[0012] The purpose of further others of this invention is offering the insurance 
operation support system which performs condition recognition of a driver, and the 
front monitor of a car with one camera, and supports the safety operation of a driver. 
[0013] The purpose of further others of this invention is offering the insurance 
operation support system which performs condition recognition of a driver, and the 
front monitor of a car with one camera, prevents the nap of a driver, and supports the 
safety operation of a driver. 

[0014] The purpose of further others of this invention is offering the insurance 
operation support system which supervises the omnidirection of a car with one 
camera and supports the safety operation of a driver. 

[0015] Even if the purpose of further others of this invention is in the condition that 
people are not on the car and is the case where a suspicious person tends to steal the 
object in a car, it is offering the anti-theft system which can prevent it. 
[0016] 

[Means for Solving the Problem] It is arranged in the location which has one camera 
****(ed) by the car, camera, and predetermined relation, and connects with a 
condensing means to condense the image of an omnidirection to a camera, and a 
camera, and the drive recorder concerning invention according to claim 1 contains the 
recording device which records an image. 

[0017] According to invention according to claim 1, the image acquired from the 
output of one camera picturizes an omnidirection. This image is recorded on a 
recording device. For this reason, when accident etc. happens, by reproducing the 
image recorded on the recording device, the situation of not only the car front but the 
side and back and the situation of a driver can be grasped, and an accident cause can 
be studied correctly. 

[0018] Including further a transit situation output means by which invention according 
to claim 2 outputs the transit situation of a car in addition to the configuration of 



invention according to claim 1, it connects with a camera and a transit situation 
output means, and a recording device contains the equipment which matches and 
records an image and a transit situation. 

[0019] Since in addition to an operation of invention according to claim 1, and 
effectiveness the rate of a car etc. doubles and is recorded on the recording device, 
invention according to claim 2 can grasp the situation at the time of accident etc. 
happening correctly. 

[0020] In addition to the configuration of invention according to claim 1 or 2, it 
connects with a camera and invention according to claim 3 contains further the 
monitoring device which displays the output of a camera. 

[0021] A driver can recognize a surrounding situation in an instant by showing the 
output of a camera a monitor table in addition to an operation of invention according 
to claim 1 or 2, and effectiveness, as for invention according to claim 3. For this 
reason, the safety operation of a driver is supportable. 

[0022] In addition to the configuration of invention according to claim 1 to 3, a 
condensing means is arranged in the location which has a camera and predetermined 
relation, and invention according to claim 4 contains the mirror which makes the 
convex side of body of revolution a mirror plane. 

[0023] In addition to the configuration of invention according to claim 4 t the mirror of 
invention according to claim 5 is a hyperboloid mirror. 

[0024] In addition to the configuration of invention according to claim 1 to 3, invention 
according to claim 6 contains the fish-eye lens with which it has been arranged in the 
location where a condensing means has the relation between a camera and 
predetermined. 

[0025] The insurance operation support system concerning invention according to 
claim 7 A condensing means to be arranged in the location which has one camera 
****(ed) by the car, camera, and predetermined relation, and to condense the image 
of an omnidirection to a camera. The image processing system which changes the 
image which is connected to a camera and outputted from a camera according to the 
approach which was able to be defined beforehand, It connects with an image 
processing system and the recording device which records the image changed 
according to the approach defined beforehand, and the monitoring device which 
displays the image changed according to the approach which was connected to the 
image processing system and defined beforehand are included. 

[0026] According to invention according to claim 7, although the image acquired from 
the output of one camera picturizes an omnidirection, it may not necessarily be an 
image legible to a driver. For this reason, when an image processing system changes 
into the legible image of a driver the image picturized with the camera, it can express 
as the legible approach of a driver. For this reason, a driver can recognize a 
surrounding situation in an instant. Thereby, the safety operation of a driver is 



supportable. Moreover, the image of an omnidirection changed into the legible 
approach of a driver is recorded on a recording device. For this reason, when accident 
etc. happens, by reproducing the image recorded on the recording device, the 
situation of not only the car front but the side and back can be grasped, and an 
accident cause can be studied correctly. 

[0027] Including further a transit situation output means by which invention according 
to claim 8 outputs the transit situation of a car in addition to the configuration of 
invention according to claim 7, it connects with an image processing system and a 
transit situation output means, and a recording device contains the equipment which 
matches and records the image and transit situation which were changed according to 
the approach defined beforehand. 

[0028] Since in addition to an operation of invention according to claim 7, and 
effectiveness the rate of a car etc. doubles and is recorded on the recording device, 
invention according to claim 8 can grasp the situation at the time of accident etc. 
happening correctly. 

[0029] The insurance operation support system concerning invention according to 
claim 9 A condensing means to be arranged in the location which has one camera 
****(ed) by the car, camera, and predetermined relation, and to condense the image 
of an omnidirection to a camera, A front environmental recognition means to connect 
with a camera and to recognize the front environment of a car from the output of a 
camera, It connects with a camera, and it connects with a driver condition recognition 
means to recognize the condition of a driver from the output of a camera, and a front 
environmental recognition means and a driver condition recognition means, and an 
alarm-output means to output a predetermined alarm is included according to the 
output of a front environmental recognition means and a driver condition recognition 
means. 

[0030] According to invention according to claim 9, the image data obtained from the 
output of one camera picturizes an omnidirection. Using this image data, front 
environmental recognition of a car and condition recognition of a driver are performed, 
and a predetermined alarm is outputted according to these recognition results. For 
this reason, one camera can perform condition recognition of a driver, and the front 
monitor of a car, and the safety operation of a driver can be supported. 
[0031] A driver condition recognition means includes a means by which in addition to 
the configuration of invention according to claim 9 connect with a camera, and 
invention according to claim 1 0 recognizes that the driver is dozing from the output of 
a camera, and outputs a nap signal. 

[0032] In addition to an operation of invention according to claim 9, and effectiveness, 
invention according to claim 10 outputs an alarm, when the driver is dozing off while 
driving. For this reason, the dozing off while driving of a driver can be prevented. 
[0033] The insurance operation support system concerning invention according to 



claim 1 1 A condensing means to be arranged in the location which has one camera 
****(ed) by the car, camera, and predetermined relation, and to condense the image 
of an omnidirection to a camera, A front environmental recognition means to connect 
with a camera and to recognize the front environment of a car from the output of a 
camera, It connects with a camera, and it connects with a driver condition recognition 
means to recognize the condition of a driver from the output of a camera, and a front 
environmental recognition means and a driver condition recognition means, and the 
transit control means which performs transit control of a car body is included 
according to the output of a front environmental recognition means and a driver 
condition recognition means. 

[0034] According to invention according to claim 1 1 , the image data obtained from the 
output of one camera picturizes an omnidirection. Using this image data, front 
environmental recognition of a car and condition recognition of a driver are performed, 
and transit control of a car body is performed according to these recognition results. 
For this reason, one camera can perform condition recognition of a driver, and the 
front monitor of a car, and the safety operation of a driver can be supported. 
[0035] A driver condition recognition means includes a means by which in addition to 
the configuration of invention according to claim 1 1 connect with a camera, and 
invention according to claim 12 recognizes that the driver is dozing from the output of 
a camera, and outputs a nap signal. 

[0036] In addition to an operation of invention according to claim 11, and 
effectiveness, invention according to claim 12 performs transit control, when the 
driver is dozing off while driving. For this reason, accident can be prevented even if 
the driver is dozing off while driving. 

[0037] In addition to the configuration of invention according to claim 11 or 12, a 
transit control means is connected to a front environmental recognition means and a 
driver condition recognition means, and invention according to claim 13 includes the 
brake control means which controls a brake according to the output of a front 
environmental recognition means and a driver condition recognition means. 
[0038] The image data from which invention according to claim 13 is obtained from the 
output of one camera in addition to an operation of invention according to claim 1 1 or 
12 and effectiveness picturizes an omnidirection. Using this image data, front 
environmental recognition of a car and condition recognition of a driver are performed, 
and control of a brake is performed according to these recognition results. For this 
reason, one camera can perform condition recognition of a driver, and the front 
monitor of a car, and the safety operation of a driver can be supported. 
[0039] In addition to the configuration of invention according to claim 11 or 12, a 
transit control means is connected to a front environmental recognition means and a 
driver condition recognition means, and invention according to claim 14 includes the 
steering control means which controls a steering according to the output of a front 



environmental recognition means and a driver condition recognition means. 
[0040] The image data from which invention according to claim 14 is obtained from the 
output of one camera in addition to an operation of invention according to claim 1 1 or 
12 and effectiveness picturizes an omnidirection. Using this image data, front 
environmental recognition of a car and condition recognition of a driver are performed, 
and control of a steering is performed according to these recognition results. For this 
reason, one camera can perform condition recognition of a driver, and the front 
monitor of a car, and the safety operation of a driver can be supported. 
[0041] The insurance operation support system concerning invention according to 
claim 15 A condensing means to be arranged in the location which has one camera 
****(ed) by the car, camera, and predetermined relation, and to condense the image 
of an omnidirection to a camera, A circumference environmental recognition means to 
connect with a camera and to recognize a surrounding environment, and a transit 
situation output means to output the transit situation of a car, It connects with a 
circumference environmental recognition means and a transit situation output means, 
and an alarm-output means to output a predetermined alarm is included according to 
the output of a circumference environmental recognition means and a transit situation 
output means. 

[0042] According to invention according to claim 15, the image data obtained from the 
output of one camera picturizes an omnidirection. Surrounding environmental 
recognition of a car is performed using this image data. For this reason, in spite of the 
obstruction's having fallen on the side of a car or locating in it the other car which 
approaches from the back side of a car, when it is going to make a lane change, a 
predetermined alarm is outputted according to these recognition results. Thereby, 
front and rear, right and left of a car can be supervised with one camera, and the 
safety operation of a driver can be supported. 

[0043] The insurance operation support system concerning invention according to 
claim 16 A condensing means to be arranged in the location which has one camera 
****(ed) by the car, camera, and predetermined relation, and to condense the image 
of an omnidirection to a camera, A circumference environmental recognition means to 
connect with a camera and to recognize a surrounding environment, and a transit 
situation output means to output the transit situation of a car, It connects with a 
circumference environmental recognition means and a transit situation output means, 
and the transit control means which performs transit control of a car body is included 
according to the output of a circumference environmental recognition means and a 
transit situation output means. 

[0044] According to invention according to claim 16, the image data obtained from the 
output of one camera picturizes an omnidirection. Surrounding environmental 
recognition of a car is performed using this image data. For this reason, in spite of the 
obstruction's having fallen on the side of a car or locating in it the other car which 



approaches from the back side of a car, when it is going to make a lane change, 
according to these recognition results, transit control to which a lane change is not 
made is performed. Thereby, front and rear, right and left of a car can be supervised 
with one camera, and the safety operation of a driver can be supported. 
[0045] In addition to the configuration of invention according to claim 1 6, a transit 
control means is connected to a circumference environmental recognition means and 
a transit situation output means, and invention according to claim 17 includes the 
brake control means which controls a brake according to the output of a 
circumference environmental recognition means and a transit situation output means. 
[0046] The image data from which invention according to claim 17 is obtained from the 
output of one camera in addition to an operation of invention according to claim 16 
and effectiveness picturizes an omnidirection. Surrounding environmental recognition 
of a car is performed using this image data. For this reason, according to these 
recognition results, in spite of the obstruction's having fallen on the side of a car or 
locating in it the other car which approaches from the back side of a car, when it is 
going to make a lane change, brake control is performed so that a lane change may not 
be made. Thereby, front and rear, right and left of a car can be supervised with one 
camera, and the safety operation of a driver can be supported. 

[0047] In addition to the configuration of invention according to claim 16, a transit 
control means is connected to a circumference environmental recognition means and 
a transit situation output means, and invention according to claim 18 includes the 
steering control means which controls a steering according to the output of a 
circumference environmental recognition means and a transit situation output means. 
[0048] The image data from which invention according to claim 18 is obtained from the 
output of one camera in addition to an operation of invention according to claim 16 
and effectiveness picturizes an omnidirection. Surrounding environmental recognition 
of a car is performed using this image data. For this reason, according to these 
recognition results, in spite of the obstruction's having fallen on the side of a car or 
locating in it the other car which approaches from the back side of a car, when it is 
going to make a lane change, steering control is performed so that a lane change may 
not be made. Thereby, front and rear, right and left of a car can be supervised with 
one camera, and the safety operation of a driver can be supported. 
[0049] In addition to the configuration of invention according to claim 15 to 18, it 
connects with a circumference environmental recognition means and a transit 
situation output means, and invention according to claim 19 contains further the 
recording device which records the output of a circumference environmental 
recognition means and a transit situation output means. 

[0050] The image from which invention according to claim 19 is obtained from the 
output of one camera in addition to an operation of invention according to claim 15 to 
18 and effectiveness picturizes an omnidirection. This image is recorded together with 



the rate of a car etc. For this reason, when accident etc. happens, an accident cause 
can be correctly studied by analyzing an image, a car rate, etc. which were recorded 
on the recording device. 

[0051] In addition to the configuration of invention according to claim 7 to 19, a 
condensing means is arranged in the location which has a camera and predetermined 
relation, and invention according to claim 20 contains the mirror which makes the 
convex side of body of revolution a mirror plane. 

[0052] In addition to the configuration of invention according to claim 20, the mirror of 
invention according to claim 21 is a hyperboloid mirror. 

[0053] In addition to the configuration of invention according to claim 7 to 19, 
invention according to claim 22 contains the fish-eye lens with which it has been 
arranged in the location where a condensing means has the relation between a camera 
and predetermined. 

[0054] The anti-theft system concerning invention according to claim 23 A 
condensing means to be arranged in the location which has one camera ****(ed) by 
the car, camera, and predetermined relation, and to condense the image of an 
omnidirection to a camera, A suspicious person decision means to judge whether it 
connects with a camera and a suspicious person is near the car, An entrainment 
decision means to judge whether there are those who were connected to the camera 
and have taken the car, A physical operation decision means to judge whether the 
physical operation is added to the car, An alarm judging means to judge whether it 
connects with a suspicious person decision means, an entrainment decision means, 
and a physical operation decision means, and an alarm is outputted according to the 
output of a suspicious person decision means, an entrainment decision means, and a 
physical operation decision means, It connects with an alarm judging means and an 
alarm-output means to output a predetermined alarm is included according to the 
output of an alarm judging means. 

[0055] According to invention according to claim 23, the image acquired from the 
output of one camera picturizes an omnidirection. An alarm is outputted, when 
decision whether a suspicious person is based on this image is performed, people are 
not on the car and I am ****(ing) the physical operation of removing locking to a car, 
or a suspicious person sways a car. Thereby, the theft by the suspicious person can 
be prevented. 

[0056] In addition to the configuration of invention according to claim 23, invention 
according to claim 24 includes a car oscillating decision means by which a physical 
operation decision means judges whether vibration is added to the car. 
[0057] In addition to the configuration of invention according to claim 23, invention 
according to claim 25 includes a locking condition decision means by which a physical 
operation decision means judges the locking condition of a car. 

[0058] In addition to the configuration of invention according to claim 23 to 25, it 



connects with a camera and invention according to claim 26 contains further the 
recording device which records an image. 

[0059] The image on which invention according to claim 26 picturized the 
omnidirection in addition to an operation of invention according to claim 23 to 25 and 
effectiveness is recorded on a recording device. For this reason, when a theft etc. 
happens, by reproducing the image recorded on the recording device, the image to 
which the suspicious person was reflected can be acquired and a suspicious person 
can be specified. 

[0060] In addition to the configuration of invention according to claim 26, a recording 
device is connected to a camera and a suspicious person decision means, and 
invention according to claim 27 contains the equipment which records the output of 
an image and a suspicious person decision means. 

[0061] In addition to an operation of invention according to claim 26, and 
effectiveness, invention according to claim 27 is recorded together with the image on 
which the output of a suspicious person decision means picturized the omnidirection. 
For this reason, the image to which the person who seems to be a suspicious person 
is reflected can be discovered easily, and a suspicious person can be specified more 
easily. 

[0062] In addition to the configuration of invention according to claim 26, a recording 
device is connected to a camera and a physical operation decision means, and 
invention according to claim 28 contains the equipment which records the output of 
an image and a physical operation decision means. 

[0063] In addition to an operation of invention according to claim 26, and 
effectiveness, invention according to claim 28 is recorded together with the image on 
which the output of a physical operation decision means picturized the omnidirection. 
For this reason, or it sways a car, the image in the case of ****(ing) the physical 
operation of removing locking to a car can be discovered easily, and a suspicious 
person can be specified more easily. 

[0064] In addition to the configuration of invention according to claim 26, a recording 
device is connected to a camera, a suspicious person decision means, an entrainment 
decision means, a physical operation decision means, and an alarm judging means, and 
invention according to claim 29 contains the equipment which records the output of 
an image and a suspicious person decision means, an entrainment decision means, a 
physical operation decision means, and an alarm judging means. 

[0065] In addition to an operation of invention according to claim 26, and 
effectiveness, invention according to claim 29 is recorded together with the image on 
which the output of a suspicious person decision means, an entrainment decision 
means, a physical operation decision means, and an alarm judging means picturized 
the omnidirection. For this reason, a theft can be performed, an image when an alarm 
is emitted can be discovered easily, and a suspicious person can be specified more 



easily. 

[0066] In addition to the configuration of invention according to claim 23 to 29, a 
condensing means is arranged in the location which has a camera and predetermined 
relation, and invention according to claim 30 contains the mirror which makes the 
convex side of body of revolution a mirror plane. 

[0067] In addition to the configuration of invention according to claim 30, the mirror of 
invention according to claim 31 is a hyperboloid mirror. 

[0068] In addition to the configuration of invention according to claim 23 to 29, 
invention according to claim 32 contains the fish~eye lens with which it has been 
arranged in the location where a condensing means has the relation between a camera 
and predetermined. 
[0069] 

[Embodiment of the Invention] The drive recorder concerning the gestalt 1 of 
operation of this invention is explained below the [gestalt 1 of operation], referring to 
a drawing. 

[0070] The insurance operation support system concerning the gestalt of 
[omnidirection visual-sensor] book operation is a system which used the 
omnidirection visual sensor. With reference to drawing 1 , the configuration of various 
kinds of omnidirection visual sensors is described. 

[0071] (1) With reference to omnidirection visual-sensor drawing 1 (A) using a 
spherical-surface mirror, the omnidirection visual sensor using a spherical-surface 
mirror consists of a mirror 2 of the semi-sphere side installed downward [ vertical ], 
and a camera 4 installed in vertical facing up. By this sensor, the visual field field of a 
lower part semi-sphere can be picturized at once. Since this sensor is not influenced 
of astigmatism, it has the description of being easy to carry out the design of optical 
system, in addition, the omnidirection visual sensor using a spherical-surface mirror 
— being related — " — J. — Hong, X.Tan, B.Pinette, R.Weiss, and and E.M.Riseman : It 
is indicated in detail by "Image-based homing", Proc.Int.Conf.Robotics and 
Automation IEEE, pp.620-625 (1991)", etc. 

[0072] (2) The omnidirection visual sensor using a cone mirror (COPIS) 
Omnidirection visual-sensor COPIS (Conic Projection Image Sensor) using a cone 
mirror was proposed by Yagi and others. With reference to drawing 1 (B), COPIS 
consists of a mirror 6 of the cone form installed downward [ vertical ], and a camera 4 
installed in vertical facing up. The image obtained by COPIS is an image which 
picturized the omnidirection centering on the side. COPIS has the description that the 
perpendicular edge within an environment is detectable to stability. In COPIS, the 
perpendicular edge within an environment is projected on a radial. Correctly, although 
this description is being able to say all omnidirection vision, in COPIS which makes 
especially the side a central visual field, a perpendicular edge is projected for a long 
time. For this reason, a perpendicular edge is detectable to stability, omnidirection 



visual-sensor COPIS — being related — " — Y. — Yagi and Y.Nisizawa and 
M.Yachida : It is indicated in detail by "Map-based navigation for a mobile robot with 
omnidirectional image sensor COPIS", Trans.on Robotics and Automation, 1 1 and 5, 
pp.638-648 (1995)", etc. 

[0073] (3) The omnidirection visual sensor using a hyperboloid mirror (HyperOmni 
Vision) 

Omnidirection visual-sensor HyperOmni Vision using a hyperboloid mirror was 
proposed by Yamazawa and others. With reference to drawing 1 (C), HyperOmni Vision 
consists of a hyperboloid mirror 8 installed downward [ vertical ] and a camera 4 made 
into vertical facing up. 

[0074] With reference to drawing 2 , the hyperboloid in the field of [ Z> 0 ] the 2 leaf 
hyperboloids is used for the hyperboloid mirror 8 as a mirror. 2 leaf hyperboloid is a 
curved surface acquired by rotating a hyperbola to the circumference of a real axis 
(Z-axis). 2 leaf hyperboloid has two foci of (0, 0, +c), and (0, 0, -c). However, [0075] 
[Equation 1] 

[0076] It comes out. Here, three-dimension system-of-coordinates O-XYZ which 
makes the Z-axis a vertical axis as shown in drawing 2 is considered. 2 leaf 
hyperboloid is expressed with the following formulas (1) at this time. 
[0077] 
[Equation 2] 

[0078] In addition, constants a and b define the configuration of a hyperbola. With 
reference to drawing 3 , omnidirection visual-sensor HyperOmni Vision consists of a 
hyperboloid mirror 8 in the field of Z> 0 installed downward [ vertical ], and a camera 
(not shown) installed by vertical facing up in the bottom of it. this time — the focus 
OM of a mirror 8, and the lens core OC of a camera — respectively — two foci (0, 0, 
+c) of 2 leaf hyperboloid — and (0, 0, -c) the hyperboloid mirror 8 and a camera are 
arranged so that it may be located. The image side xy is parallel to XY flat surface, and 
is made into the flat surface which separated only the focal distance f of a camera 
from the lens core OC of a camera. The reflector of a mirror 8, the focus OM of a 
mirror 8, and the lens core OC of a camera are expressed with the following formulas 
(2). 

[0079] 
[Equation 3] 
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[0080] When the mapping point on the image to the point P of the arbitration in space 
(X, Y, Z) is set to p (x y) with reference to drawing 4 , the azimuth theta of Point P is 
expressed with the following formulas (3). 
[0081] 

tan theta=Y/X=y/x (3) 

That is, the azimuth theta of the point P defined by Y/X is acquired by computing the 
azimuth theta of the mapping point p defined by y/x. Thus, the azimuth theta of the 
object object in a 360-degree panorama-like field appears directly as bearing of the 
map on the image side of the body. 

[0082] Moreover, if the vertical cross section containing Point P and the Z-axis is 
assumed with reference to drawing 5 , the relation of the following formulas (4) will be 
realized between Point P and the mapping point p. 
[0083] 
[Equation 4] 
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[0084] That is, Azimuth theta and Inclination alpha of Point P from Focus OM of a 
mirror 8 are establishing the lens core OC of a camera in the focal location of a 
hyperboloid, and a meaning is asked for them from the mapping point p (x y). Since the 
focus OM of a mirror 8 is being fixed at this time, the camera which saw the input 
image from the focus OM of a mirror 8 is convertible for the image obtained by 
rotating at the circumference of a vertical axis, or the image of the usual camera. 
[0085] omnidirection visual-sensor HyperOmni Vision — being related — " — : 
besides Kazumasa Yamazawa — "the omnidirection visual sensor for a mobile robot's 
navigation", and the Institute of Electronics, Information and Communication 
Engineers paper magazine — it is indicated in detail by 
D-IIVol.J79-D-IINo.5pp.698-707(May, 1996)" etc. 

[0086] (4) The omnidirection visual sensor using other omnidirection visual sensors, 
others, and a paraboloid mirror, the omnidirection visual sensor using a compound 
mirror, etc. are proposed, the omnidirection visual sensor using a paraboloid mirror — 
being related — " — V. — Peri and S.KNayar : It is indicated in detail by 



"Omnidirectional Video System", Proc.U.S-Japan Graduate Student Forum in 
Robotics, and PP.28-31 (1996)/' About the omnidirection visual sensor using a 
compound mirror, it is indicated in detail by "research [ of :" reflective mold wide 
angle optical system besides **** ]", SICE, 102A.3, pp.59-60 (1994)." 
[0087] [Drive recorder] With reference to drawing 6 , a drive recorder contains the 
omnidirection visual sensor HyperOmni Vision12 installed so that the method of car 
14 order, the side, and a driver 16 could be observed. HyperOmni Vision12 carries out 
the medial axis and visual axis of the hyperboloid mirror 8 installed downward 
[ vertical ] and the hyperboloid mirror 8 in common as mentioned above, and contains 
the camera 4 installed in vertical facing up. 

[0088] The A/D (Analog to Digital) converter 40 from which a drive recorder receives 
the analog output of a camera 4 with reference to drawing 7 , The monitor 48 which 
displays the image which is connected to A/D converter 40 and outputted from a 
camera 4, It connects with A/D converter 40, and the image outputted from a camera 
4 through A/D converter 40 is received, and the vehicle speed, a brake condition, a 
yaw rate, acceleration, a steering condition, etc. of a car 14 are received, and the 
recording device 42 which records those information with the above-mentioned image 
is included further. 

[0089] With reference to drawing 8 , the method of car 14 order and right and left are 
projected on the image picturized with the camera 4. For example, the lanes 33 and 34 
of the front and back, the indicator 18, the driver 16, etc. are projected. 
[0090] This image is displayed on a monitor 48 every moment. For this reason, a driver 
16 can perform the monitor of not only the front but the back and the side to 
coincidence. For this reason, accident etc. can be prevented and a driver 16 can be 
operated safely. 

[0091] Moreover, an above-mentioned image is recorded on a recording device 42 
every moment with the vehicle speed, the brake condition, the yaw rate, the 
acceleration, and the steering condition of a car 14. For this reason, by analyzing the 
image recorded on the recording device 42, and various conditions of a car 14, when 
accident should happen, since the driver 16 was dozing off while driving, the accident 
cause in which accident happened, like other cars have clashed from behind from the 
side, or a car 14 gathers speed too much can be studied correctly. 
[0092] What is necessary is just to change the installation location of HyperOmni 
Vision12 behind a car 14 to secure a back field of view from the situation of a driver 
16, and use for a safety operation with reference to drawing 9 . Thereby, as shown in 
drawing 10 , the monitor behind a car 14 becomes easier and a safety operation can 
be supported. 

[0093] Moreover, you may be a configuration containing the recording device 44 which 
receives the monitor 49 connected to the camera 4 with which a drive recorder is 
contained in HyperOmni Vision12 and HyperOmni Vision12 with reference to drawing 



1 1 , and the image outputted from a camera 4, and receives the vehicle speed, a brake 
condition, a yaw rate, acceleration, a steering condition, etc. of a car 1 4, and records 
those information with an image. That is, without changing the output of a camera 4 
into a digital signal unlike the drive recorder explained with reference to drawing 7 , it 
can display on a monitor 49 with an analog signal, or can record on a recording device 
44 with an analog signal 

[0094] With reference to [gestalt 2 of operation] drawing 12 , the insurance operation 
support system concerning the gestalt 2 of operation of this invention A/D converter 
40 which is connected to the camera 4 contained in HyperOmni Vision12 and 
HyperOmni Vision! 2, and receives the analog output of a camera 4, The 
image-processing section 50 which changes into an image without distortion the 
image of the omnidirection which was connected to A/D converter 40 and picturized 
with the camera 4, The monitor 48 which displays the image which is connected to the 
image-processing section 50 and does not have distortion, It connects with the 
image-processing section 50, and an image without distortion is received, and the 
vehicle speed, a brake condition, a yaw rate, acceleration, a steering condition, etc. of 
a car 14 are received, and the recording device 42 which records those information 
with an image without distortion is included. 

[0095] Since it is the same as that of what was explained with the gestalt 1 of 
operation, HyperOmni Vision 12 does not repeat explanation. 

[0096] Moreover, since the installation location of HyperOmni Vision 12 is the same as 
the installation location of HyperOmni Vision12 of the drive recorder explained with 
reference to drawing 9 , explanation is not repeated. For this reason, the image 
picturized with the camera 4 is an image as shown in drawing 10 . 
[0097] The image-processing section 50 changes into an image as shown in drawing 
13 the image shown in drawing 10 according to the approach to which it was set 
beforehand. That is, the image of drawing 13 is image same with having rotated the 
camera 360 degrees horizontally centering on the car 14, and having picturized. The 
image shown in drawing 13 is what expressed the image of the method of left-hand 
side of a car 1 4, the front, the method of right-hand side, and back in the form without 
distortion as it goes to right-hand side from left-hand side. 

[0098] An image without such distortion is displayed on a monitor 48 every moment. 
For this reason, a driver 16 can supervise the perimeter of a car 14 at once. And since 
an image without distortion is displayed on a monitor 48, a surrounding situation can 
be recognized more quickly, accident etc. can be prevented beforehand, and a driver 
1 6 can be operated safely. 

[0099] Moreover, the image without distortion of a **** is recorded on a recording 
device 42 every moment with the vehicle speed, the brake condition, the yaw rate, the 
acceleration, and the steering condition of a car 14. For this reason, when accident 
should happen, by analyzing the image recorded on the recording device 42, and 



various conditions of a car 14, other cars have clashed from behind from the side, or 
an accident cause, like a car 14 gathers speed too much can be studied correctly. And 
since the image without distortion is recorded, investigation of an accident cause can 
be performed still more correctly and easily. 

[0100] With reference to [gestalt 3 of operation] drawing 14 , the insurance operation 
support system concerning the gestalt 3 of operation of this invention A/D converter 
40 which is connected to the camera 4 contained in HyperOmni Vision12 and 
HyperOmni Vision 1 2, and receives the analog output of a camera 4, Connect with A/D 
converter 40 and the image data of digital data is processed. The image-processing 
section 22 for recognizing the indicator 18 ( drawing 6 ) located ahead of a car 14, or 
recognizing the condition of a driver 16, Connect with a loudspeaker 26 and the output 
of the image-processing section 22, and the condition of the vehicle speed, a brake, 
and a steering is received. The transit control section 24 for taking out an alarm from 
a loudspeaker 26, when the car 14 is carrying out abnormality transit, or when the 
driver 16 is dozing, or performing control of a brake and a steering is included. 
[0101] Since it is the same as that of what was explained with the gestalt 1 of 
operation, HyperOmni Vision12 does not repeat explanation. 

[0102] Moreover, since the installation location of HyperOmni Vision12 is the same as 
the installation location of HyperOmni Vision12 of the drive recorder explained with 
reference to drawing 6 , explanation is not repeated. For this reason, the image 
picturized with the camera 4 is an image as shown in drawing 8 . 
[0103] With reference to drawing 8 and drawing 15 , the image-processing section 22 
( drawing 14 ) operates as follows. 

[0104] The image-processing section 22 receives the image data 32 ( drawing 8 ) 
outputted from a camera 4, and recognizes the front field of a car 14 (S2 of drawing 
15 ). This processing detects a lane 33 and an indicator 18 from image data 32 using 
the existing image processings technique, such as pattern matching. 
[0105] It judges whether a car 14 shifts from a lane 33 and the image-processing 
section 22 is running (S4). When it is judged that a car 14 shifts from a lane 33 and is 
running, YES) and the image-processing section 22 output the signal which shows 
that the car 1 4 has shifted from the lane 33, and the amount of gaps from a lane 33 as 
an orbital correcting signal by (S4 (S6). 

[0106] After outputting an orbital correcting signal when it is judged that the car 14 
has not shifted from a lane 33 (it is NO at S4) or (S6), it judges whether the 
image-processing section 22 detected the indicator 18 to the front field (S8). When it 
is judged that the indicator 18 is detected, by (S8, the class of YES) and its indicator 
18 is recognized and it outputs as an indicator recognition signal. 
[0107] When it is judged that the indicator 18 is not detected (it is NO at S8), or after 
outputting an indicator recognition signal (S10), the image-processing section 
recognizes indoor environment of a car 14. It recognizes whether using the existing 



image processings technique, such as pattern matching, this detects the location of 
the eye of a driver 16 and the eye is opening it (S12). 

[01 08] It judges whether the eye of whether the driver 1 6 is dozing and a driver 1 6 has 
closed the image-processing section 22 beyond predetermined time (S14). When it is 
judged that the driver 16 is dozing, the nap signal with which, as for YES) and the 
image-processing section 22, a driver 16 means dozing in (S14 is outputted. 
[0109] When it is judged that the driver 16 has not dozed (it is NO at S14), or after 
outputting a nap signal (S16), the image-processing section 22 repeats the processing 
after S2 again. 

[0110] With reference to drawing 16 , the transit control section 24 ( drawing 14 ) 
operates as follows. It judges whether the transit control section 24 has received the 
orbital correcting signal from the image-processing section 22 (S22). If the orbital 
correcting signal is received (it is YES at S22), the transit control section 24 will 
operate a steering based on the amount of gaps contained in an orbital correcting 
signal so that a car 14 may run the inside of a lane 33 (S24). 

[01 1 1] After performing steering actuation when it is judged that the orbital correcting 
signal is not received (it is NO at S22) or (S24), it judges whether the transit control 
section 24 has received the indicator recognition signal (S26). If the indicator 
recognition signal is received (it is YES at S26), the transit control section 24 will 
operate a brake or a steering according to the class of indicator 18 (S28). For example, 
an indicator 1 8 is the indicator 1 8 of the speed limit of 50 km/h, and if the travel speed 
of a car 14 is larger than it, a transit control section will control the speed by 
operating a brake, a throttle (accelerator), or transmission so that the travel speed of 
a car 14 may become 50 or less km/h. 

[01 12] After performing actuation of a brake or a steering when it is judged that the 
indicator recognition signal is not received (it is NO at S26) or (S28), it judges whether 
the transit control section 24 has received the nap signal (S30). When it is judged that 
the nap signal is received, by (S30, from a loudspeaker 26, YES) and the transit control 
section 24 output an alarm, and urge cautions to a driver 16. 

[01 13] When it is judged that the nap signal is not received (it is NO at S30), or after 
outputting an alarm (S32), the transit control section 24 repeats the processing after 
S22. 

[0114] Although the transit control section 24 performed actuation of a brake and a 
steering in the above-mentioned explanation, it cannot be overemphasized that these 
actuation is not performed but you may make it output only an alarm from the position 
which supports operation of a driver 1 6. 

[0115] With the above insurance operation support systems, one camera 4 can 
perform condition recognition of a driver 16, and the front monitor of a car 14, and the 
safety operation of a driver 16 can be supported. 

[01 16] With reference to [gestalt 4 of operation] drawing 1 7 , the insurance operation 



support system concerning the gestalt 4 of operation of this invention A/D converter 
40 which is connected to the camera 4 contained in HyperOmni Vision12 and 
HyperOmni Vision12, and receives the analog output of a camera 4, Connect with A/D 
converter 40 and the image data of digital data is processed. The image-processing 
section 52 for recognizing the obstruction located in the back and the side of a car, 
Connect with a loudspeaker 26 and the output of the image-processing section 52, 
receive the vehicle speed, a brake condition, a yaw rate, acceleration, a steering 
condition, etc. of a car, and making a lane change in spite of a dangerous condition The 
transit control section 56 which takes out an alarm from a loudspeaker 26 when the 
car is going to make a lane change, or performs control of a brake and a steering, It 
connects with A/D converter 40 and the image-processing section 52, and the image 
picturized with the camera 4 and the recording device 43 which records the vehicle 
speed, a brake condition, a yaw rate, acceleration, a steering condition, etc. of a car 
every moment with the recognition result of the obstruction outputted from the 
image-processing section 52 are included. 

[0117] Since it is the same as that of what was explained with the gestalt 1 of 
operation, HyperOmni Vision12 does not repeat explanation. 

[01 18] Moreover, since the installation location of HyperOmni Vision12 is the same as 
the installation location of HyperOmni Vision 12 of the drive recorder explained with 
reference to drawing 9 , explanation is not repeated. For this reason, the image 
picturized with the camera 4 is an image as shown in drawing 10 . 
[0119] With reference to drawing 18 , each part of an insurance operation support 
system operates as follows. The image-processing section 52 carries out the image 
recognition of the image of back and the side among the images ( drawing 10 ) 
incorporated from HyperOmni Vision12 through A/D converter 40, and when there are 
obstructions, such as other cars close to back or the side, it outputs the signal 
showing the signal (henceforth a "obstruction detection signal") which shows that 
there is an obstruction, and its location (S42). It judges whether the transit control 
section 56 received the obstruction detection signal from the image-processing 
section 52 (S44). When the obstruction detection signal is not received, NO) and the 
alarm output from a loudspeaker 26 are not performed by (S44 (S50), but it returns to 
S42. 

[0120] When an obstruction detection signal is received, YES) and the transit control 
section 56 judge whether the driver 16 tends to make a lane change in the direction 
with an obstruction from the condition of the turn signal of a car 14, and the condition 
of a steering by (S44 (S46). When the driver 1 6 does not tend to make the lane change 
in the direction with an obstruction, NO) and the alarm output from a loudspeaker 26 
are not performed by (S46 (S50), but it returns to S42. 

[0121] A driver 16 is told about it being dangerous to perform an alarm output from 
YES) and a loudspeaker 26 by (S46, when the driver 1 6 tends to make a lane change in 



the direction with an obstruction (S48), and to make a current lane change. 
[0122] When a driver 16 continues rectilinear-propagation transit, without operating a 
steering, it returns to NO) and S42 by (S52. In spite of having performed the alarm 
output to the driver 16, when a driver 16 tends to operate a steering and tends to 
make a lane change, in order that YES) and the transit control section 56 may avoid 
the collision to an obstruction by (S52, the brake and steering of a car 14 are 
controlled automatically (S54). Then, it returns to S42. 

[0123] As mentioned above, in the insurance operation support system concerning 
the gestalt of this operation, although there are other cars close to the back side of a 
car or the obstruction has fallen on the side, when it is going to make a lane change, 
an alarm output is performed or control of a brake, a steering, etc. is performed so 
that a lane change may not be made. A collision when the driver 16 tends to make an 
impossible lane change by this can be avoided, and the safety operation of a driver 16 
can be supported. 

[0124] Although the transit control section 56 performed actuation of a brake and a 
steering in the above-mentioned explanation, it cannot be overemphasized that these 
actuation is not performed but you may make it output only an alarm from the position 
which supports operation of a driver 16. 

[0125] Moreover, the image outputted from above-mentioned HyperOmni Vision12 is 
recorded on a recording device 43 every moment with the recognition result of the 
obstruction in the image-processing sections 52, such as the vehicle speed, a brake 
condition, a yaw rate, acceleration, a steering condition, etc. of a car 14. For this 
reason, by analyzing the existence of the image recorded on the recording device 43, 
various conditions of a car 14, and the obstruction of the car 14 circumference, when 
accident should happen, since the driver 16 tended to make an impossible lane change, 
the accident cause of accident having happened can be studied correctly. 
[0126] With reference to [gestalt 5 of operation] drawing 19 , the anti-theft system 
concerning the gestalt 5 of operation of this invention A/D converter 40 which is 
connected to the camera 4 contained in HyperOmni Vision12 and HyperOmni Vision12, 
and receives the analog output of a camera 4, Connect with A/D converter 40 and the 
image data of digital data is processed. While connecting with the image-processing 
section 54 which recognizes the crew in a car, and the suspicious person besides a 
car, a loudspeaker 26, and the output of the image-processing section 54 and 
receiving the recognition result of the image-processing section 54 When it receives 
from the equipment which does not illustrate the oscillating situation of a car body, 
the locking condition of a car body, etc. and people are not on the car The alarm 
judging equipment 58 which outputs an alarm from a loudspeaker 26 when I am 
****(ing) the physical operation of removing locking to a car, or a suspicious person 
sways a car, It connects alarm judging equipment 58 and A/D converter 40, the 
image-processing section 54, and the recording device 46 that records each output 



every moment with the oscillating situation of an above-mentioned car body and the 
locking condition of a car body are included. 

[0127] Since it is the same as that of what was explained with the gestalt 1 of 
operation, HyperOmni Vision12 does not repeat explanation. 

[0128] Moreover, HyperOmni Vision12 is installed in the location which can picturize 
the situation outside car crew and a vehicle. 

[0129] With reference to drawing 20 , each part of an antitheft device operates as 
follows. From the image outputted from HyperOmni Vision12, the image-processing 
section 54 recognizes the crew in a car, and the suspicious person besides a car, and 
outputs the result (S62). When alarm judging equipment 58 receives a recognition 
result from the image-processing section 54, and people do not ride on a car, but a 
suspicious person gets down near the car, and vibration is added or locking is 
canceled to the car body, YES and S70 perform an alarm output from YES) and a 
loudspeaker 26 by (S66 NO and S68 (S72). Then, it returns to S64. When people are 
on the car (it is YES at S66) and a suspicious person is not in near (it is NO at S68), or 
when vibration does not add to a car body and locking is not canceled (it is NO at S70), 
alarm judging equipment 58 does not perform the alarm output from a loudspeaker 26 
(S74). Then, it returns to S64. 

[0130] An alarm is outputted, when according to the anti-theft system which starts 
the gestalt of this operation as mentioned above decision whether the situation of car 
inside and outside is picturized and a suspicious person is based on the picturized 
image with one camera is performed, people are not on the car and I am ****(ing) the 
physical operation of removing locking to a car, or a suspicious person sways a car. 
Thereby, the theft by the suspicious person can be prevented. 

[0131] In addition, the image outputted from above-mentioned HyperOmni Vision12 is 
recorded on a recording device 46 every moment with the output of the 
image-processing section 54, the output of alarm judging equipment 58 and vibration 
of a car body, a locking condition, etc. For this reason, when a theft should happen, a 
suspicious person can be specified based on the information recorded on the 
recording device 46. 

[0132] Although HyperOmni Vision was used as an omnidirection visual sensor in the 
anti-theft system concerning the drive recorder concerning the gestalt 1 of operation 
mentioned above, the insurance operation support system concerning the gestalten 
2-4 of operation, and the gestalt 5 of operation The same effectiveness is acquired 
even if it uses the omnidirection visual sensor using an above-mentioned 
spherical-surface mirror, the omnidirection visual sensor (COPIS) using a cone mirror, 
the omnidirection visual sensor using a paraboloid mirror, or the omnidirection visual 
sensor using a compound mirror. 

[0133] Moreover, the configuration which attaches a fish-eye lens in the front face of 
a camera 4 may be used instead of using the hyperboloid mirror 8. Furthermore, 



instead of using the hyperboloid mirror 8, a camera 4 may be rotated and a 
configuration which captures the image of an omnidirection may be used. 
[0134] Thus, in the anti-theft system concerning the drive recorder concerning the 
gestalt 1 of operation, the insurance operation support system concerning the 
gestalten 2-4 of operation, and the gestalt 5 of operation, the image of an 
omnidirection can be synchronously acquired using one camera. For this reason, the 
system excellent also in cost and structurally is realizable. 

[0135] It should be thought that the gestalt of the operation indicated this time is 
[ no ] instantiation at points, and restrictive. The range of this invention is shown by 
the above-mentioned not explanation but claim, and it is meant that all modification in 
a claim, equal semantics, and within the limits is included. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of various kinds of omnidirection 
visual sensors. 

[Drawing 2] It is drawing explaining 2 leaf hyperboloid. 

[Drawing 3] It is drawing showing the configuration of omnidirection visual-sensor 
HyperOmni Vision. 

[Drawing 4] It is drawing 1 explaining the relation between the point of the arbitration 
in space, and the mapping point on an image. 

[Drawing 5] It is drawing 2 explaining the relation between the point of the arbitration 
in space, and the mapping point on an image. 

[Drawing 6] It is the external view of the drive recorder concerning the gestalt 1 of 
operation of this invention. 

[Drawing 7] It is drawing showing the configuration of the drive recorder concerning 
the gestalt 1 of operation of this invention. 

[Drawing 8] It is drawing showing an example of the image picturized by omnidirection 
visual-sensor HyperOmni Vision. 

[Drawing 9] It is the external view of the drive recorder which changed the installation 
location of omnidirection visual-sensor HyperOmni Vision. 

[Drawing 10] It is drawing showing an example of the image picturized by 
omnidirection visual-sensor HyperOmni Vision which changed the installation location. 
[Drawing 1 1] It is drawing showing the configuration of others of a drive recorder. 
[Drawing 12] It is drawing showing the configuration of the insurance operation 
support system concerning the gestalt 2 of operation of this invention. 
[Drawing 13] It is drawing showing an example of the image which changed the image 



shown in drawing 10 so that there might be no distortion. 

[Drawing 14] It is drawing showing the configuration of the insurance operation 
support system concerning the gestalt 3 of operation of this invention. 
[Drawing 1 5] It is the flow chart of the processing performed in the image-processing 
section 22. 

[Drawing 16] It is the flow chart of the processing performed by the transit control 
section 24. 

[Drawing 1 7] It is drawing showing the configuration of the insurance operation 
support system concerning the gestalt 4 of operation of this invention. 
[Drawing 18] It is the flow chart of the processing performed with an insurance 
operation support system. 

[Drawing 19] It is drawing showing the configuration of the anti-theft system 
concerning the gestalt 5 of operation of this invention. 

[Drawing 20] It is the flow chart of the processing performed by anti-theft system. 
[Drawing 21] It is the external view of the conventional insurance operation support 
system. 

[Description of Notations] 
4 Camera 

8 Hyperboloid Mirror 

12 Omnidirection Visual-Sensor HyperOmni Vision 
40 A/D Converter 
42 Recording Device 
48 Monitor 
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[0 0 61] Bit** 2 7 tCfe®OltB^«, 8i** 2 6 tc 

cote®, fmm tts&L^AVntf^x^z mmn 

[0 06 2] 8i** 2 8 ia2!ii£<D%B^± N g§** 2 6 i,C 
[006 3] Sit** 2 8 »C|3«0«W»4, 81** 2 6 tc 

mtjtf±fti&%mmLrcm%t-£t>i£ximznx^ 

[006 4] 8f ** 2 9 tCfeigO^fi. g»** 2 6 fc 
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mvmti si es-r * »h*^«j. 

[006 5] tS^Jg 2 9 tctg|g(D5g^{±. gg$£ 2 6 (C 
[006 6] IS#JS 3 0 IcISKOfgB^ti:, fg)£jR 23- 

[0067] 1 fciei<<D?gi!m±, 19^3 otc 

[0 0 6 8] If^lS 3 2 Klie«<058flHtt, If #S 23- 
[0 0 6 9] 

is boo, ^mfKommmm 1 tc«« F^^bn- 

[0 0 7 0] [±7?{ffi£K*y^CO^T] *nm<D& 

[0 0 71] ( 1 ) «B5S9-*«l^^fe^#ffi«J*-bV 
■9- 

0 1 (A) *#RBbT, «ffl59-*ffl^^/t±*ffi«Ji 

3 G co-t: vitrei, T75F¥^Offi»Sl«*— fi^fflift 

Jtt*3RO»«-«« b^r 3 
3 D 4*3, WBB59-*ffl^^**tta*6-fc>*fc:Hb 
Tte, rj.Hong, X.Tan, B.Pinette, R.Weiss, and E. 
M.Riseman: " Image-based homing", Proc. Int. Conf. Ro 
botics and Automation IEEE, pp. 620-625(1991) J 

tei¥b<Bfl^£nr^£o * 



(8) ^2000-1 2803 1 
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* [0 0 7 2] (2) Ha^-fcffll^fc^ffiffitt-fcV 
it (COP I S) 

P3i^7-»fc^filK^COP I S (Coni 

c Projection Image Sensor ) & x A^blck 

n/co Bl ( B ) *#R9b"t\ COPIStt, SMTfa 

*nfc*^5 4 t*^tfi!c?n§o copi stiien 
cop i stt, ^rtositJi^^^^tc^tB-r 

tf. WKfflJ^^&SWk-r SCOP I Sifix 

«arrsc * 0 4Ma«*>*cop i s*c 

BBbTti> TY.Yagi, Y.Nisizawa and M.Yachida: "Map 
-based navigation for a mobile robot with omnidire 
ctional image sensor COPI S", Trans, on Robotics and 
Automation, 11, 5, pp. 638-648(1995) J ft *f*C#b < M 

[0 0 7 3] (3) 3KftBB5 9-*ffl^^fc^ffi«je-fc 
>"9" (HyperOmni Vision) 

^ttffi ^ 5 -* JH V ^te±#ffi«Jlt -fe V-9-HyperOmn i V i s i 
on*±, 04j»6»c«kO»R*tifco 0 1 (C) *#ggb 
T, HyperOmni Vision^ SBttTfttlcKSSftfcSXft 
«HS±fttric;£nfc;&;*^4 £frt>ffif& 

[0 0 7 4] H2*#5SbT, 3Kffiffi5 5-8tt. 21 
^ttfflO 3 % Z > 0 (Dmmc 
50 ffl^fcfe©-e**o 2SBKttffii:tt3Rftl«**«l (Z 
$4) H0U:iHrtB-r*«ii:t?»6n*ftffi"e»*o 2WSL 
gm&s (0, 0, + c) t (0, 0, -c) £<D20 

[0 0 7 5] 

[Si] 

[0 0 7 6] TfeSo CCT\ 0 2 tC^cT£ 5 KZ$fi£ 
§BiSWi: , rS3^7t;Jffi^O-XYZ*#x.So c« 
2aBHttffi«fctT©5£ (l) T?*t>sn*o 

40 [0 0 7 7] 
[»2] 



CD 



[0 0 7 8] 4*5. ^a^ck^bii, M&WKD&Vi* 
-tfHyperOmni Vision^, 8BSTl*0*fc:KII£4afc Z > 0 

8$. ^^-8cO^OM*5ctt/^^^Ob>X^^OC 



a, fnfn2«8flffio2ooM (o, o, +c) 

fecktf (0, 0, -c) tcteSH-T 3 £ -9 tc^ffiM] ^ 
50 -8 (DM&OM$s£Ut) ^7©U>XWO C tiKTO 
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a (2) ?mfrznz> 0 

[00 7 9] 



B) 



(9) 



* 

(0j0,+c) 



* [S3] 



l(z>0) 



200 0-128031 



75 



(2) 



[0 0 8 0] H4*#fiSLT. ^P^*<OfiEStO^P ^StlSo 
(X, Y, Z ) *C*hT *BB±t?©9»jfi[*p (x, [0 08 1] 

y) ^LfcffiJ, ^PO^fflftGttWTOS: (3) ?£t>S/0 

t a n 0=Y/X = y/x 

■r*t>-6Y/xT3eft6n*j«po#ffiftett, y/x 

"WE* 6 p e «r»a-T £ c fc tc J: 0 

ft^n^o cco^9tc3 6 otf/v^v^SH^rticfe 
*i**»#o*ffifto*^ *©»#©bbb±©¥«© 




(3) 

★ [0 0 8 2] £fc, B5*#BBLT\ jfiPtZdfctt 
tr»aKB*9£-r«J:, j£Pfc¥«j£p4:©fl8fc:tt. 
«T©S (4) ©MfltoVSttOp 
[0 0 8 3] 
[84] 



(4) 



/ = tan 



[0 0 8 4] ttt>%^7—8<DM&0Mfr$<D&P<D 

ffiB^&j£ffiBte»tt*ci:^ ^«j£p (x, y) <fc 

ss^ntt^ft*, AJimm* ^-8 ^esom^ 

[0 0 8 5] ^7afi^M^>^Hyper0mni VisiontCfMIL 50 

D-IIVol. J79-D-I INo. 5pp. 69 
8-707 (1 9 9 6*5^) J *£*Cf¥l/ < BlJSSft 

[0 0 8 6] ( 4 ) ^offto^arffiWft-b >+r 

TV. Peri and S. K. Nayar: "Omnidirectional Video 40 
System", Proc. U. S-Japan Graduate Student Forum in 
Robotics, PP. 28-31 (1996) J < Bfl^StlTt^ 

rnmrn • n Kmmm,n%^<r>mmr t s\ci t ^2k _3, P 

p. 59-60 (1994) J fcf¥L<M^SnT^So 
[0 0 8 7] [K^^ybn-^tcoi>T] 0 6*#BS 

Vision 1 2 ^#ty 0 HyperO 
mni Vision 1 2 fcL ±)$CD£9^ SGETIrJ^Ic^®;* 50 



*#HKU «ifi±lRl*K:»«snft*^9 4i:*d 

fro 

[0 0 8 8] B7«r#R8UT, F7^7l/3~^U * 
p<^40r^Dym^i*Stt§A/D (Analog to Digi 
tal) f«40t A/D£«»4 0fc:»8i£*U * 

^^4«fcDte^j^ti^^«r^-r§ j e-^4 st. a 

/DS&8§4 0*C«*Stl, A/D»4 0^1T 
*^74iDHiASn*8WI«:S^ *po*B 1 4 <DjS 

[0 0 8 9] B8*#B9LT. 4 T^^SnfcBfc 

Blcti, $M1 4com75-^J:a :r fe^K^nTi/^o 

rctzis. sa7?*3«kms>5i©**e3 3, 34, mi 

8. F^ie^a^nn^o 

[0090] coefcflR^^su^-t— * 4 stc^^n 

[0091] stc, ±j£(owmi±, mmi 4<omm. 7 
!^£&ic^^ge§^B4 2*ae§gi*n&o ccofc 
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CO O 9 2] 09£r#egLT. K^-f^ 1 6 0 

te, HyperOmni Vision 1 2 cOHSffifiii^SK 1 
tc^HTtUf^o 0 l Otc^T <£-5Jc. 

[0 0 9 3] 0 1 l^tiU, K^^bo- 

^(i, HyperOmni Vision 1 2 HyperOmni Vision 1 2 

4^ffi^^T ? v ? ^;WI^tc^-r^>ci:^<. T^-a^ 

£lB§i^B4 4tcfB§iLfc^3c£tf^£ o 
[0 0 9 4] Mffi^mi2] 0 12*#?BLT\ *5§ 

mommmmz ic^^m^miy^^. Hype 

rOmni Vision 1 2 HyperOmni Vision 1 2tcg , $n& 
^^<^4tcSM^n, ii*"7 4(DTi-n^mt}^^f^ 
A/D^m%*4 0 t. A/D^§§4 0tcS^2tU # 

»-r«H««aasi5 5 0 i:, H««iasP5o^»«5*n, 

OtC^^tl, ^C>&^0£ff^gtf\ A^OlSl 4<D 

mm. 7i>— h-u-k *piss*3<fctfxx7 

[0 0 9 5] HyperOmni Vision 1 2li, Mti&(DBt& 1 T* 

[0 0 9 6] HyperOmni Vision 1 2 0gffil 

mni Vision 1 2©K«ffl«i:lRl«7*»*fci6, KBHtilS 
coftft, *^74TJI«ShfeR»tt, 0 

[0 0 9 7] (HI 0^^"rW««rH«fiaaffl5 5 0f±, ^ 

ffisi-r^o -r*t>-6. 01 3 08M»tt, mm 1 4*»w> 
fcH*ott»-c*« 0 01 3Kis-rwH*i±, 

MfciKrfcotu «ffii 4<DtE®m. m57?. S«l»a3J: 
[0 0 9 8] COcfc5*M^O%V^^^>5?giJ^^:r: 



(10) 1tM 2000-128031 

[0 0 9 9] £Tc, ±iEOS^O*t>Bft»«. $il 4 
14 2tC|gS^nrc^*3cJ:tJ r *Wl 4©i^^l* 

[0 10 0] BHSOJBtt3] 0 1 4*#!SLT, #fg 
0^tOHSSO^3tc^^^MS^^XT-A^. Hype 
rOmni Vision 1 HyperOmni Vision 1 2tCa*£tl£ 

*^7 4ICgi^n, ^^7 407tD^^t§ 
A/D«»84 0i:, A/Dg*ft»4 0fc»«S*U X 

^ ;i/-r — $ (omBf— z ft^m lt, mm 1 4<Dm^ 
20 lamtzmmi 8 (06) K^-r/u 

W\ $Hl 4^a«*fT*LT0^S«-&^ F^/^l 

[0101] HyperOmni Vision 1 2 tt, MM<DBt£ 1 T 

50 [0 10 2] Sfc, HyperOmni Vision 1 2 cDSggfitB 
tt, H6 LTR«LftK5>ryi/3- ^Hyper 0 
mni Vision 1 2 0H«ffiB4:RI«t?**ftft, KJWtilS 
c<DTcib, io*? 4-ea«SnfcBft»tt. 0 

[0 10 3] B8 8AtfHl 5*#BHLT, ■•A9ff 
2 2 (0 14) WTOct^cifft^o 

[0104] B«iaiigp2 2«, ^^^4^oai^^n 

^»HifaT ; -^3 2 (08) *il 4 0H9*ffi« 

oEiSjsrtT*^ (01 5^os2) 0 c<osaa«. 

[0 10 5] HfSffiJIg[52 2«. SSI 4^$83 3^ 

6-rnr^fTUTi/^A^s^**»j»r-r* cs4) 0 mm 

\C& (S4TYES) , uBf^MJi?^ 2 2 (4, !pf35 1 4 & 

mu3 3fr%TnT^2>c£*7ik~?m*§t. $133^ 
(b<D?nm£*$tim®iEimtLT&t)'r2> (S6) 0 

[0106]*il 4&mttiL3 3frt>-?tlT^%:^£m 
50 Rlfcl^ (S 4TNO) , *fett«iil»iEe9*Ul* 
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LfcVk (S6) . H«fflSa5 2 2 li, ffi£tttt£anBl 

8*«abfe^s^*ipjBf-r^ ess) o aitti s«r« 

mbT^3fcfflWbfc»&fc:« (S8TYES) , 

[0 1 0 7] mm I 8«rttWLT^at^¥iJBrbfcif^' 
(S8TNO) . *fc(4«MB»«#*tttfjbfc» (S 

io), n«ffl.asp«x *wi 4 flDSrtffl^oeiBfcfr 

CM, /<#-VV-y^>y*©R#©B«WttS 

l/^Tl/^^S^SSl^rtTttafe^-e&S (S 1 2) o 
[0 1 0 8] BflRffl9ffi2 2B\ K^-f/U 6A^SIBD 
£bTl/^5frSA\ -r*t>"6. K^^l 6<DB#BBt 
«rHW±BHU;T0^*^5*>*ipJBf^r* (S l 4) „ 
><^1 6^glS0^LTl^^*iJ®rU/c^tc^ (S 1 
4T?YE SK BflMflH«2 2tt, F^-T/U 6 tfglB 

[0 10 9] F^l^l 6*<glB!3*bT^ft^fcffl8r 
bfc«^ (S 1 4TN0) , SfcttglB?)e#*m*b 
ft» (S 1 6) , Bflfcffi9ffi2 2 tt, S 2W»Offla* 20 

[0 1 10] 0 1 6*#HgbT. jfeff»J»»2 4 (0 1 
4) BfitTOiilcifft*. 3tfrWW»2 4tt, Btt 
fflaSB2 2 J: 0«ia*KE«**««LTV^*fr5^*W 

Br-rs cs 2 2) o «iii«iEe^*s«UTi/^ntf (s 
22tYES) > ^T*r«igP2 4«. mmmiEmmc^ 
sn^-rns^s^ir, $bi 4^»«3 3ofi«S:jt 

i=T-?%&olC7sy-7V>?%:Witt°?Z> (S2 4) 0 

[0 111] Wlil^IEfl^gfgLTO^^^^JfTL/c 
if^ (S2 2TNO) . SfettX-rTU>y«ff*ffft 50 
ofcft (S 2 4) . £ff»JfP»2 4tt, «l8BMHI*t£ 
*«LT^S**5***WW , rS (S 2 6) o SiSISISli 
9*g«bTt^tl« (S26TYES) > *fr»J»8B2 
4tt, III 8©Wfc«;i;T7I/-**ftH:Xf7'J 
yy*»frf« (S 2 8) o jTckAtf, H 1 8 #5 0 
km/hOifiSfflPH©««U 8T*fet)> ^oSSl 4 <D 

&LE<Dmtt*ft5Ctl£&*). $ffil 4<O^Tj££#5 
0 kni/hWTfc«:«*3iS*»J»«:tTado ^ 
[0 112] ««B«©#*SmLTi/^4t^i:¥iJBrL/£: 
(S26TNO) , Sfcte. 7U^S/c«Xfr 
■J :/^0*f£*tr*:ofc« (S 2 8) . jfefif»J»SP2 4 

a, eiEt>fi#*Sffluri/^*^5^*¥ijR-r* (S3 

(S3 0TYES) , *ff»JW*2 4tt, X^-^26 

[0 113] SBED«^*3«bT^ft^fcWKLfc« 
£-(S3 0T*N0K *fctt»**ffi*bfta (S 3 
2) . ^fT»J»«2 4 S 2 2 W»<04ffl3*»iS , ro 50 



#P*fi 2000-128031 
[0 114] ±ffi<0|ttWT*tt. j6ffiMffl»2 4^7U- 

[oiis] cLbojzoas^aMEsa^xrAte* 

4<DtfWg1Efc*fi : «:i\ F5^/U 6 cD^PE^ 

[0 116] [HfifiOJB^4] 0 1 7^#PSLT, *5E 
WO^SSOJgffi4Jc«S^±a(E^a->XxAa, Hype 
rOmni Vision 1 2 HyperOmni Vision 1 2lcg£ft2> 
**5 4lC»8IS*U *^74©7tu^ai**Stt« 
A/D£*»4 0i:, A/Dg«»4 OfcSlRStU X 

2h. Xt!^26h, MS8&38B5 2 0m^tcjg^^ 

S«^fcXlf-;&2 6*6»«*fflLfe!), 

£ CTX-r Z »J > y<0*J»*fi* o t> "T **fr»J»« 5 

6fc. A/D*»»4 043*tflB«ffla»5 2te»J«S 

n> *^74t«nMi^ B«fiaasi5 5 2 *0 

3-b-K JDiififect^fTUV^tt 
***«F^*iJ^IE»-rSl^«B4 3fc«r$4Jo 
[0 117] HyperOmni Vision 1 2 fi. Mt&<DBt& 1 T* 

[0 118] Sfe, HyperOmni Vision 1 2^iSBfifi 
(i > 0 9 b TlttB^ b fc K 9 >T 7 U^i - ^(DHyper 0 

mni Vision 1 2©IWffi«fcH«'T»»*fc«>, 
3M^^:V> 0 CCDtclb, *^7 4tii^nfc»i, 0 

[0 1 1 9] 0 1 8*#E9bT, SillKS^Xfi, 
OftffttWTO^iteftfft-fto B«*Ba«5 2tt, A 
/D^gs4 O^bTHyperOmni Vision 1 2<£93tf£ 
StifcRfR (0 1 0) <Dv^>. a*43J: 

%*t>-r«^*ttJ*-rS (S 4 2) o 3tfT»J»SB5 6 

B««a«5 2 J:0»«fc«tt«**iMlbfe*« 
^*WWr-r* (S 4 4) o »«»*»l«#*S«bTi/> 
^l^if-^tCti (S4 4T-NO) . Xfcf— #2 6fr6<DS 

«m*»ffajb-r (s s o) . S4 2tc^^ 0 

[0 12 0] »*%«»lfi#«:*fibfc«'&fc:tt (S 4 
4TYES) > jtfTlH«ff5 6a« *S1 4 O^lftJBiR 
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gA^fJBffS (S 4 6) „ KWl 6^M$ 
S^^MI^ff^ti? i: LTi-^v^lcii (S 
4 6T-NO) , Xfcf-A2 6fr£<D§f$SttS*)«:fr&*rr 
(S 5 0) , S 4 2{cM-5» 

[0121] K5W/< 1 SA^S^WfeS^lB]^^ 
H£fT&*5?i:LTl^5ii-&fc{i (S4 6TYES) , 
Xfcf-£2 6fre>S$Btfi2j£fT&^ (S 4 8) . m&M 

ftlS-fc^o 

[0122] F-7-fVS i eA^XT-T'j >^^-y-Ttc 

ifiil^T^Mttftii^cti (S5 2T-NO) , S 4 2 tc 

m.mzn%*> : ?ti,rcm'£ia* (S5 2t-yes) , ^ 

4©7U-*:fc<fctfXxTU>^e»$ijaPT3 (S5 
4) „ *<D'ik. S 4 2fcM3o 

[0 12 3] tUKOcfc^fC *nffi<D&micfc2>&£M 
^XxATfi. m^^MiWtC^LT < 
(Wfe^ftD, {RiWlc^StlA^^T^StctA^^ 20 

[0 12 4] ±!ecD^T'«, £^853(5 5 6A^U- 

[0 1 2 5] ±jzficDHyperOmni Vision 1 2 <fe 0 tti 

ft SQJigp 5 2 -eoHl»«j<DK«tt«i: £ t tW^rffl-flrlB 

4 ©«-*Ja:«l»*J«felf*W 1 4 ^ffl©^«iJCD*^ft? 

[0 12 6] |%NiO)NR5] 0 1 9%#SLT, *R 
W(Dmm<DJ&m 5 Icfli-S&fliWjLi'XxAfcJ:, HyperOmn 

1 Vision 1 2 HyperOmni Vision 1 2t^Sn5A>< 

5 4fc:fflttS*l, *^7 4<DT-^n^m^J*^SA/ 

D^§§4 0i:, Pi/D^mm4oicmmzn. tt*J9 

2 6i:, a«jaa»5 4©ta*ic»«isn, Bftfiasgp 

5 4 aeaH3£«$i*£ i: i: fete, *#<DJIfSttifM3J: .50 



# B8 2 0 0 0- 1 2803 1 
22 

B5 8k, A/Dg$!i§4 0. ia^Sgl55 4*3<fct>*S 
1" 3 f BUSS 4 6 tZ^tSo 

[0 l 2 7] HyperOmni Vision l 2 It. MM<Olffife 1 ~Q 

[0 12 8] £fz. HyperOmni Vision 1 2lt. *Pi*M 
*5<t t>*^(D«S2^^T- £ 5 «fc ? fctegtc 8Sg£ ft 

[0 12 9] i2 0^1LT> ^iiK±^MO^gl5« 
WT©«fc?tci!)f^-rSo mmmmS&5 4lt. HyperOmni 
Vision 1 2 iOtB^^tlSBMRJ: t)*Mrt<0«Jl*«J:tf 

*w*i-©:F*s*ffiMu *©te**a:&-r* (S6 
2 ) o wnwzmw 5 8 1±, aftisasgp 5 4 <fc 0 eats 

^&E#»R&2ftT^fct>t-3^k: (S66T-NO, S 
6 8T'YES tfPO S70TYES) , Xlf— £ 2 6 £ 9 
WHfcHrtfcfTfc 3 (S 7 2) . S 6 4 lcK3 0 

IWtA^oT^SiB (S66TYES) , jfi^C 
=F#S*^jB:V»»& (S6 8T-NO) , tfcitmmctt 

& (S7 0T-NO) Kit. wmmmws stixtr-a 

2 6A^P.coS^Bffi^^i^^ : ^t)*^/^ (S 7 4) „ ^-©^ 
S 6 4 tcMS 0 

[0 13 0] U±(Dt:?lC*mMCDBmKi%Z>&MW5± 

mmKfiLTio£i,£isT^zt§'£ricit. mm^tatj-t 

[0 13 1] ±KB<DHyperOmni Vision 1 2<£(3£fc) 

[0132] ±.m\^fcnm<omm \ F^-ryun 
-if. mm<DBm2~4ic&z>&£mm3imi'*7-L.}s 

UM-ty-ft. UTHyperOmni Vision^rffli/ ±ig© 

v^fc^tftSJt-fe^tJ- (cop 1 s) , ssfti;?-* 
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[0 13 3] 3Rftffi = ^-8*ffl^£tt*>Dfc:> 

[0134] cco&otc^ mm<D&mi K9>f7 

A*J:t«JI|0»«5*c«*JMIW±->XxA-ett lft 

x f- A ttmi-f Z> c 4: r** 

[0 13 5] ^[lIl^^n/c^comiti^TCO^ 

[si] &m<Di£jjmm^^(Dffif&*7r.-tmv& 

[B2] 2 3K5Rftffi*ittWr*HTfe«o 

[0 3] ^ffitlK-feVitHyperOmni Vision<0««*S 

[0 4] ffiM*Ott«Oj«fcBlfl^TO¥»jfti:OBl« 

zmmt&m i ogtsso 

[05] fflB*Off*Oj«4:HH»±TO¥»j«4:0|!Bff 

[06] ^mmmmmmiic&zvzr^yv^-? 
[07] *mn<Dmm<D&m\\m%Y7>c7\s^-# 

[0 8] ^ffiigM-bVltHyperOmni VisionT*»«Sn 



24 



[0 9] Vision£)i3eteB 

[0 10] ^Bffi^*^SLfc±7^{4S«-tr>^HyperO 
mni VisionT*ffi»SnrcB«<D— 0B*^"rHT*fe5o 
[0 11] K7><7L/3-^*0(lfiO*iJ«*^tB-e 

[0 1 2] *»W<OH«i<D«J|g2fc:«SS^«E^»-> 
[0 1 3] 0 1 0 \c^m&Jk^.ZKDr^& o tc^g&L 

[014] *«won*iii<o*j»3^«a§sc^a«iia^ 
[0i s] mm$mw>2 2t^f^n§ffli©7P-f 
[0i6] jtfr»J»«2 4-e»Tsn5iaa<o7n-^ 

[0 17] *«KOfttt(DSl|R4iCffi««^i4E£«-> 
X x A (OifigS/fxt 0 1? * § o 

[0 1 8] ft^KSa^Xx^T»*ff*tl*«P107 

[0 19] *^0-^om^5tc^^Si6K±^X-r 
A^<g^^0T r 'fe^)o 

[02 0] 8MS6il:^XfAT?^fTSh4fil07n- 
[02 1] ffi*OS±»Ei»'>XrAOW8BTl5 

So 

[ft^I*^] 
4 ii^^y 
8 — 
30 1 2 ^atl^-tr^^HyperOmni Vision 
4 0 A/DI 
4 2 CfltSet 
4 8 



[03] 



[04] 
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P(X.Y,Z) 
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